Introduction
Hemoptysis is a frequently encountered symptom in a pulmonologist's practice, with a spectrum ranging from blood-streaked sputum to major bleeding, which may be life-threatening. It represents 15% of pulmonary admissions [1] . There is no consensus on the definition of severity based on volume and flow, the respiratory and hemodynamic impact, the presence of respiratory and cardiovascular comorbidities and the requirement of vasoconstrictors [2, 3] . Moderate hemoptysis (MH) can be defined as a sputum volume between 50 and 200 ml/24 h [4] . Bronchoscopy is an essential part of management be-
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Patients and Methods
All patients undergoing placement of a silicone spigot (endobronchial Watanabe spigot, EWS , Novatech, La Ciotat, France) for MH at our interventional endoscopy unit were included in this retrospective study, and their charts were reviewed. All silicone spigots were placed between December 2008 and January 2012 for hemoptysis. MH was defined as hemoptysis of 50-200 ml/24 h without being life-threatening. Flexible bronchoscopy confirmed the diagnosis of hemoptysis and allowed localization of the source of bleeding. In the absence of a macroscopic bleeding lesion that could be amenable to direct treatment and in the case of continued bleeding despite symptomatic local treatment (cold-saline lavage or topical vasoconstrictive agents), the patient was eligible for EESS. Massive hemoptysis was not included in this study since it is not treatable with EESS. This is due to the fact that the bronchoscope working channel is filled with the biopsy forceps, preventing efficient suctioning of blood and the clear visualization of the bronchi.
We recorded patients' demographic data (age and gender) and endoscopic findings (localization of hemoptysis), the size and number of silicone spigots, the delay of bronchial artery embolization, the duration of silicone spigot placement, the outcome and the overall survival duration. Follow-up on all patients was available up to January 31, 2012, including physician assessment 1 month after treatment, and we calculated survival based on the date of EESS.
In our study, all silicone spigots were placed with the patient under general anesthesia. All patients were intubated with a rigid bronchoscope which is systematic in our practice when encountering hemoptysis.
When the decision was taken to embolize the segmental bronchus using silicone spigots, it was done with a flexible bronchoscope through the rigid bronchoscope. For insertion, biopsy forceps were introduced through the flexible bronchoscope and the spigot was grasped. The entire unit was then inserted through the rigid bronchoscope ( fig. 1 ). Under direct visual guidance, the spigot was placed in order to block either the segmental or the subsegmental bronchus completely and to prevent further bleeding into the more proximal airways. The spigot size was chosen accordingly: 7 mm for a segmental bronchus and 5 or 6 mm for a subsegmental airway. Placement of more than one spigot was maybe necessary to achieve adequate hemostasis. Successful management was defined as immediate bleeding cessation. After EESS, a multidisciplinary discussion (held by the radiologist, chest physician and thoracic surgeon) decided whether the next therapeutical step for that patient would be bronchial artery embolization or thoracic surgery.
Approval was obtained from the local institutional review board 'Hôpital Nord Ethical Committee' for this retrospective chart study.
Results
From December 2008 to January 2012, 9 patients were treated with EESS in our endoscopy unit. They were all included in this retrospective study. The median age was 65.5 years ( table 1 ) and the series comprised 5 women and 4 men. The etiology of MH was known in 6 cases (with a majority of lung cancer) and 3 were unknown ( table 1 ) . Four patients with lung cancer were undergoing chemotherapy when they presented with MH. Overdose of an- A total of 13 silicone spigots were placed in 9 patients ( table 2 ) . We used a single endoscopic Watanabe spigot for 6 patients and 2 spigots each for 2 others. One patient required 3 spigots for 3 successive endoscopies because of persistent hemoptysis after arterial embolization. Successful management, defined as the immediate cessation of bleeding during bronchoscopy, occurred in 7 patients (78% of cases). Of the 13 silicone spigots inserted, 11 were successful in achievingd hemostasis (85%), and only 2 failed to control the bleeding. The 2 failures were due to the inability to embolize the bronchus because of difficult bronchial anatomy. In these patients, hemoptysis originated from the apical segment of the upper lobes (1 left and 1 right).
Of the 9 patients, 7 were then referred to interventional radiology for bronchial artery embolization, with a success rate of 86%. Two patients were referred to thoracic surgery for lobectomy. One patient (No. 4) underwent lobectomy for hemostasis after arterial embolization failure because of a dissection of a bronchial artery during the procedure and the persistence of hemoptysis despite 3 successive EESS. The other patient (No. 9) underwent a lobectomy with both a curative (lung cancer) and hemostatic intent ( fig. 2 ) . The spigots were removed along with the tumor.
One patient, suffering from right upper lobe lung cancer, did not require any other treatment after EESS. At 6 months, both spigots were still in place and led to right upper lobe atelectasis ( fig. 3 ) .
For the remaining patients, the spigots were bronchoscopically removed after a median of 4 days [1-11] in 6 of them. In 1 patient, there was evidence of endobronchial migration with subsequent expectoration of the silicone spigots, without a recurrence of bleeding.
Only 2 patients (Nos. 4 and 6) presented with hemoptysis recurrence after a median follow-up of 107 days (ranging from 13 to 1,017 days). Hemoptysis recurred after removal of the silicone spigots despite prior arterial embolization in patient No. 6. Endobronchial embolization with Cyanoacrylate glue in the left upper apical lobe was subsequently successfully performed.
None of the patients died from hemoptysis. There were no per-procedure complications arising from EESS. One spigot migrated 5 days after insertion without adverse effects. Antibiotic prophylaxis with amoxicillin and clavulanic acid was carried out in 4 patients. None of the 7 patients had fever or infection. 
Discussion
EESS has been described in different airway conditions, such as bronchopleural fistulas [12] , but in only 1 other report has it been used in the management of hemoptysis [13] . This previous report was from a patient treated in our unit for massive hemoptysis, but not included in this study.
Among the endoscopic treatment options for hemoptysis, one can differentiate between chemical treatments and mechanical treatments. Local instillation of topical vasoconstrictive agents in the bleeding airway can be effective in mild-to-moderate hemoptysis [14] . Use of the antifibrinolytic drug tranexamic acid within the bronchial tree has been described in 2 patients [15] . Endoscopic instillation of a fibrinogen-thrombin combination can be used for patients in whom bronchial arterial embolization is contraindicated [16] . None of these methods ensures airway protection in the case of recurrence. All of our patients were treated with cold saline in order to decrease the bleeding and allow optimal visualization for EESS. Indeed, EESS is virtually impossible in a case of active bleeding.
Insertion of a balloon catheter in the bleeding bronchus using a flexible bronchoscope is a well-known tamponade technique [17, 18] . One limitation of this technique is that patients require tracheal intubation and mechanical ventilation while waiting for definitive treatment.
Brandes et al. [19] described the use of an endobronchial stent tamponade in a patient with massive hemop- tysis in order to bypass a bleeding bronchus. Recently, local wicking techniques with a cellulose derivative using a rigid bronchoscope have been reported [20] . Endobronchial application of n-butyl cyanoacrylate, a biocompatible adhesive that solidifies on contact with humidity, has proven effective in controlling mild hemoptysis [21] . Injection of biological glue has also been described [22] . Unlike endobronchial glue injection, EESS is a completely reversible treatment. Another merit of the technique, unlike balloon tamponade, could be that endobronchial obstruction is limited to a subsegment of the bronchial tree and the remaining airways can participate in ventilation allowing optimal respiratory status. No patient in our study needed to be admitted to a critical care unit for monitoring.
Available endoscopic techniques for macroscopically visible central lesions such as laser photocoagulation [23, 24] , argon plasma coagulation [25] , electrocautery [26] and cryotherapy [27] cannot be used when the bleeding arises from peripheral lesions.
The spigot is a silicone plug presented in 3 different diameters (5, 6 or 7 mm) ( fig. 1 ). This spigot was first described in the management of bronchopleural fistulas [12] . Temporary endobronchial embolization with a silicone blocker has been described in the treatment of bronchopleural fistula and in some cases of endoscopic lung volume reduction [12, 28] .
This technique has several advantages over others. The method is reversible, with the introduction of temporary spigots under visual control. After placement, the spigot requires no further handling. All patients in our series were extubated immediately after the procedure. None of the 9 patients presented respiratory distress or other complications that require continuous monitoring.
To our knowledge, there are only 2 studies on the use of silicones spigots: in the management of bronchopleural fistula and pneumothorax [29, 30] . The complication rate in the study of Sasada et al. [30] was 45% (11/24) including 4 migrations, 3 cases of pneumonia and 3 of pulmonary atelectasis. This rate is more striking than in our study, but the patients in their study had many comorbidities and EESS was achieved after several days of bed rest with chest drainage. Even though most of our patients suffered from lung cancer, in terms of comorbidities, our population was not comparable with theirs.
Successful management, defined as the immediate cessation of bleeding during bronchoscopy, occurred in 7 patients. This confirms the efficacy of EESS in achieving immediate hemostatic control. Two patients had hemoptysis recurrence after spigot removal. This illustrates the efficacy of EESS in preventing recurrence while waiting for a definitive treatment, or sometimes when the definitive treatment is not successful. In some cases, EESS may be technically difficult in cases of the hemoptysis originating from the apical segment of the upper lobes, as described in our series. One other limitation is that some segmental bronchi can be too small to allow the insertion of the spigots. Ablation of silicone spigots poses no problem. Following our first experience with EESS, modifications and improvements have been proposed to the manufacturer in order to optimize the technique. The main modification would be to pierce a tiny hole in the spigot, enabling a metallic guide-wire to pass through and direct it in the bleeding segment. These changes would facilitate the insertion of spigots, especially in upper lobes, and decrease operating time.
Conclusion
EESS is an original, temporary technique that requires only a flexible bronchoscope and biopsy forceps for placement and removal. EESS allows airway protection while waiting for definitive management. It has its place in the therapeutic armament of hemoptysis. Modifications of silicone spigots will enable better use and a generalization of this technique.
